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(54) Air bag device 

(57) An air bag device comprises a pad made of a 
synthetic resin and a bag holder made of a metal. The 
pad includes a ceiling wall portion covering an air bag 
and that is adapted to be broken, when the air bag 
expands, to extend door portions, and a mounting wall 
portion extended downwards from the outer peripheral 
edge of the ceiling wall portion. The bag holder includes 
a bottom wall portion for holding the air bag, and side 
wall portions extended vertically from the outer periph- 
eral edge of the bottom wall portion for holding the pad. 
The mounting wall portion includes mounting holes 
extended horizontally therethrough, and retaining 
grooves arranged horizontally in the inner side faces 
above the mounting holes. The side wall portions 
include mounting holes extended therethrough to corre- 
spond to the mounting holes of the mounting wall por- 
tion, and retaining pawls arranged on the portions 
extended upwards from the bottom wall portion, and 
capable of being retained on the peripheral edges of the 
retaining grooves. The pad is held in the bag holder by 
retaining the retaining pawls on the peripheral edges of 
the retaining grooves, and by inserting fixing means into 
the mounting holes of the mounting wail portion and the 
side wall portion to fasten the mounting wall portion and 
the side wall portion. The air bag device thus con- 
structed can retain a light weight and an increase in its 
internal space without a reduction in the holding force of 
the pad by the bag holder. 
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Description 

Background of the Invention 

(1) Field of the Invention s 

[0001] The present invention relates to an air bag 
device which is mounted on a vehicle. More specifically, 
the invention relates to an improvement in a construc- 
tion for holding a pad in a bag holder. The pad covers a 
folded air bag. 

(2) Description of the Prior Art 

[0002] In the air bag device of the prior art, the folded 
air bag is covered with the pad. This pad is made of a 
synthetic resin and constructed to include a ceiling wall 
portion and a mounting wall portion. The ceiling wall 
portion is provided with a door portion. This door portion 
is opened by breaking its surroundings when the air bag 
expands. The mounting wall portion extends down- 
wards from the outer peripheral edge of the ceiling wall 
portion. 

[0003] Moreover, the air bag device is equipped with 
a bag holder for holding the air bag and the pad. The 
bag holder is made of a sheet metal, and is constructed 
to include a bottom wall portion and a side wall portion. 
The bottom wall portion is arranged under the ceiling 
wall portion so as to confront the ceiling wall portion of 
the pad. The bottom wall portion is constructed to hold 
the air bag on its upper face side. The side wall portion 
is extended vertically from the outer peripheral edge of 
the bottom wall portion. On the other hand, the side wall 
portion is arranged with the inner side of the mounting 
wall portion of the pad. This side wall portion holds the 
pad. 

[0004] Moreover, two model types are provided in the 
prior art for holding of the pad by the bag holder. 
[0005] First, one type is called the "clamping type" (as 
disclosed in Unexamined Published Japanese Patent 
Application No. 5-139236). The pad is provided, in the 
inner side face of the mounting wall portion, with retain- 
ing grooves which are extended horizontally. The pad is 
further provided with inserting grooves in the lower end 
face of the mounting wall portion. The bag holder is pro- 
vided with retaining pawls at the upper end of the side 
wall portion. Below the bag holder, there is arranged a 
back-up plate which is connected to the bag holder. The 
back-up plate is provided with a vertical wall extended 
upward. For holding the pad, moreover, the retaining 
pawls of the bag holder are retained at first in the retain- 
ing grooves of the pad. Next the vertical wall of the 
back-up plate is inserted from below the holder into an 
insertion groove of the pad. As a result, the lower por- 
tion of the pad is clamped between the retaining pawls 
and the vertical wall of the back-up plate so that the pad 
is held by the bag holder. 

[0006] The other type is called the "rivet type" (as dis- 



closed in Unexamined Published Japanese Patent 
Application No. 7-125596). The mounting wall portion of 
the pad and the side wall portion of the bag holder are 
individually provided at their corresponding positions 
with mounting holes extended therethrough. Moreover, 
the pad is held by inserting fixing means such as rivets 
into these mounting holes. 

[0007] However, the former clamping type requires the 
back-up plate. This back-up plate is made of a sheet 
metal. This increases the weight of the air bag device of 
the clamping type. 

[0008] On the other hand, the latter rivet type employs 
a doubling plate made of a sheet metal. This doubling 
plate is arranged on the peripheral edge of the fixing 
means on the outer side face side of the pad mounting 
wall portion. This doubling plate also increases the 
weight of the air bag device of the rivet type. 

Summary of the Invention 

[0009] An object of the invention is to solve the above- 
specified problems. An object of the invention is to pro- 
vide an air bag device which can provide a decrease in 
weight and an increase in internal space without a 
reduction in the holding force of the pad by the bag 
holder. 

[001 0] According to the invention, there is provided an 
air bag device comprising: 

a pad made of a synthetic resin and including: a 
ceiling wall portion covering a folded air bag and 
adapted to be broken, when said air bag expands, 
for extending a door portion; and a mounting wall 
portion extended downward from the outer periph- 
eral edge of said ceiling wall portion; and 
a bag holder made of a metal and including: a bot- 
tom wall portion arranged under said ceiling wall 
portion to confront said ceiling wall portion, and 
holding said air bag on its upper face side; and a 
side wall portion extended vertically from the outer 
peripheral edge of said bottom wall portion and 
arranged in said mounting wall portion for holding 
said pad. The air bag device is characterized: 
in that said mounting wall portion includes: mount- 
ing holes extended horizontally therethrough; and 
retaining grooves arranged horizontally in the inner 
side faces above said mounting holes; 
in that said side wall portion includes: mounting 
holes extended through to correspond to the 
mounting holes of said mounting wall portion; and 
retaining pawls arranged at the portions extended 
upwards from said bottom wall portion, and capable 
of being retained on the peripheral edges of said 
retaining grooves; and 

in that said pad is held in said bag holder by retain- 
ing said retaining pawls on the peripheral edges of 
said retaining grooves, and by inserting fixing 
means into the mounting holes of said mounting 
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wall portion and said side wall portion to fasten said 
mounting wall portion and said side wall portion. 

[001 1 ] Moreover, it is desired that the inner edges of 
said retaining grooves have ridges protruded upwards, s 
and that the leading ends of said retaining pawls be 
retained over said ridges on the inner peripheral faces 
of said retaining grooves. 

[0012] It is further desired that the side wall portions 
of said bag holder be provided with portions having a U- 10 
shaped section extended downwards from the outer 
peripheral edges of said bottom wall portion and then 
upwards, such that said mounting holes are formed in 
the outer side wall portions of said U-shaped portions 
below said bottom wall portion. In this case, moreover, it is 
is desired that the inner side wall portions of said U- 
shaped portions be provided, on the extensions of said 
mounting holes, with through holes for preventing inter- 
ference with said fixing means. 

[001 3] It is desired that said fixing means include blind 20 
rivets to be fastened from the outer side face of said pad 
mounting wall portion. 

[0014] Here in the present specification, the "vertical 
direction" means the direction in which the ceiling wall 
portion of the pad and the bottom wall portion of the bag 
holder confront each other, and the "horizontal direc- 
tion" means the direction which is perpendicular to the 
confrontational direction of the ceiling wall portion of the 
pad and the bottom wall portion of the bag holder. 
[001 5] In the air bag device according to the invention, 
the retaining pawls of the bag holder side wall portion 
are retained on the peripheral edges of the retaining 
grooves of the pad mounting wall portion. Moreover, the 
fixing means are inserted as the fixing means into the 
mounting holes of the pad mounting wall portion and the 
back holder side wall portion thereby to fasten the pad 
mounting wall portion and the bag holder side wall por- 
tion. By these structures, the pad is held in the bag 
holder. 

[001 6] In the air bag device according to the invention, 
more specifically, the pad is held in the bag holder by 
using the clamping type and the rivet type together. The 
air bag device according to the invention is equipped 
with the fixing means in addition to the components of 
the clamping type. However, the air bag device is made 
to be lighter because the back-up plate can be omitted. 
As compared with the rivet type, on the other hand, the 
air bag device of the first embodiment can omit the dou- 
bling plate and thereby reduce the number of the fixing 
means. As a result, the air bag device can be made to 
be lighter than the rivet type. Moreover, the pad is natu- 
rally held in the bag holder by retaining the peripheral 
edges of the retaining grooves by the retaining pawls, 
and by fastening the mounting wall portion and the side 
wall portion with the fixing means. As a result, the hold- 
ing force of the pad by the bag holder can be prevented 
from reducing in force by suitably setting the portions to 
be retained and the portions to be fastened at closer 



positions. 

[001 7] As for the internal space, on the other hand, the 
following actions and effects can be achieved. As com- 
pared with the clamping type, the present invention can 
also simultaneously use the fastening of the fixing 
means. As a result, no trouble occurs even if the 
strength of the retaining pawls to be retained on the 
peripheral edges of the retaining grooves is reduced. As 
a result, it is possible to make the retaining pawls thin- 
ner, and to reduce the thickness of the back holder side 
wall portion. It is further possible to reduce the number 
of the fixing means, as compared with the rivet type. 
This makes it possible to enlarge the internal space of 
the bag holder side wall portion. As a result, it is possi- 
ble to fold and accommodate even a bulky air bag easily. 
[0018] Thus, the air bag device according to the inven- 
tion can be made lighter and larger in its internal space 
without lowering the holding force of the pad by the bag 
holder. 

[0019] As compared with the rivet type, on the inner 
side face of the bag mounting wall portion above the 
arranging portion of the fixing means, there is arranged 
the metallic bag holder side wall portion having the 
retaining pawls. 

[0020] Thus, the pressure at the time of expansion of 
the air bag can be introduced more smoothly to the side 
of the ceiling wall portion by the metallic bag holder 
upper side wall portion. As a result, it is possible to 
improve the performance of extension of the door por- 
tions of the pad ceiling wail portion. 
[0021] Moreover, the ridges, as protruding upwards, 
are formed on the inner edges of the retaining grooves, 
and the leading ends of the retaining pawls are retained 
over the ridges of the inner peripheries of the retaining 
grooves. Thus, the following actions and effects can be 
achieved. 

[0022] At the time of expansion of the air bag, the 
bulging of the pad mounting wall portion of a synthetic 
resin over the bag holder side wall portion can be pre- 
vented by the retentions of the ridges of the retaining 
pawls. Therefore, the activating pressure at the time of 
expansion of the air bag can be smoothly introduced to 
the ceiling wall portion. As a result, the performance of 
extensing of the door portions of the pad ceiling wall 
portion can be further improved. 
[0023] Moreover, the side wall portion of the bag 
holder is provided with the portion having the U-shaped 
section, which is extended downwards from the outer 
peripheral edge of the bottom wall portion and then 
upwards, and the outer side wall portion of the U- 
shaped portion is provided with the mounting holes 
below the bottom wall portion. Thus, the following 
actions and effects can be achieved. 
[0024] Specifically, the bag holder holds the air bag on 
the upper face side of the bottom wall portion. Moreo- 
ver, the fixing means are arranged in the grooved U- 
shaped portion below the bag holder bottom wall por- 
tion. This arrangement can prevent the folded air bag 



30 



35 



40 



45 



50 



3 



5DCXID: «cEP 0895904A2_I_> 



5 



EP 0 895 904 A2 



6 



from being nipped by the fixing means when the fixing 
means are fastened. 

[0025] With this construction, moreover, the inner side 
wall portions of the U-shaped portion are provided with 
the through holes on the extensions of the mounting 
holes for preventing interference with the fixing means. 
Thus, the following actions and effects can be achieved. 
[0026] This structure can further reduce the width of 
the groove-shaped U-shaped portion. Thus, the folded 
air bag can be made such that it is drficutt for it to enter 
the U-shaped portion. As a result, the air bag can be fur- 
ther prevented from being nipped by the fixing means 
being fastened. 

[0027] On the other hand, the fixing means may be 
embodied by the blind rivets which can be fastened from 
the outer side face side of the pad mounting wall por- 
tion. Thus, the following actions and effects can be 
achieved. 

[0028] According to this structure, the fixing means 
provides no larger protrusion on the inner periphery of 
the bag holder side wall portion than the fixing means 
employing the bolts and nuts. Thus, it is possible to pro- 
vide a larger inner space for the bag holder side wall 
portion. As a result, it is possible to fold and accommo- 
date even a bulky air bag easily. On the other hand, the 
air bag can be prevented from being damaged even if it 
interferes with the air bag. 

Brief description of the Drawings 

[0029] 

Fig. 1 is a top plan view showing a state of usage of 
an air bag device of a first embodiment of the inven- 
tion; 

Fig. 2 is a section taken along line II - II of Fig. 1 ; 
Fig. 3 is a section taken along line III - III of Fig. 1 , 
and shows the air bag device of the embodiment; 
Fig. 4 is a bottom view of the air bag device of the 
embodiment; 

Fig. 5 is a bottom view of a pad to be used in the 
embodiment; 

Fig. 6 is a bottom view of a bag holder to be used in 
the embodiment; 

Fig. 7 is a side elevation of the bag holder of the 
embodiment; 

Fig. 8 is a top plan view showing a state of usage of 
an air bag device of a second embodiment; 
Fig. 9 is a section taken along line IX - IX of Fig. 8; 
Fig. 10 is a section taken along line X - X of Fig. 9 
and showing the air bag device of the embodiment; 
Fig. 1 1 is a bottom view of the air bag device of the 
embodiment; 

Fig. 12 is a bottom view of a pad to be used in the 
embodiment; 

Fig. 13 is a bottom view of a bag holder to be used 
in the embodiment; and 

Fig. 14 is a back elevation of the bag holder of the 



embodiment. 
Description of the Preferred Embodiments 

5 [0030] The invention will be described in connection 
with its embodiments with reference to the accompany- 
ing drawings. However, the invention should not be lim- 
ited to the embodiments. All modifications in the 
definitions of Claims or equivalents to the definitions 

io should be contained within the scope of Claims. 

[0031] An air bag device Ml of a first embodiment is 
arranged in a steering wheel W1 , as shown in Figs. 1 
and 2. This steering wheel W1 is constructed of a ring 
portion R, a boss portion B and a spoke portion S. The 

15 ring portion R is formed into an annular shape to be 
gripped at the time of steering. The boss portion B is 
arranged at the center of the ring portion R. The spoke 
portion S is composed of three portions jointing the ring 
portion R and the boss portion B individually. The air 

20 bag device M1 is arranged over the boss portion B. 
Here, the steering wheel W1 is constructed of the air 
bag device M1 and a steering wheel body 1 . This steer- 
ing wheel body 1 is composed of a core 2, a cover layer 
3, and a lower cover 4. The core 2 is arranged to extend 

25 through the ring portion R, the boss portion B and the 
spoke portion S. The cover layer 3 covers the ring por- 
tion core 2a of the core 2 and the portion of a spoke por- 
tion core 2b on the side of the ring portion R. The lower 
cover 4 is arranged below the boss portion B. 

30 [0032] The air bag device M1 is comprised, as shown 
in Figs. 1 to 4, of an air bag 1 1 , an inflator 15, a pad 1 7, 
a bag holder 30 and a support plate 48. The air bag 1 1 
is accommodated in a folded state. The inflator 15 feeds 
the air bag 1 1 with an inflating gas. The pad 17 covers 

35 the folded air bag 11. The bag holder 30 holds the air 
bag 1 1 , the inflator 1 5 and the pad 1 7. The support plate 
48 is connected to the bag holder 30. Horn switches 40 
are arranged between the support plate 48 and the bag 
holder 30. Further, the support plate 48 is connected to 

40 the steering wheel body 1 . 

[0033] The air bag 1 1 is provided at its lower portion 
with an opening 11a which is formed into a circular 
shape. The air bag 1 1 is retained in the bag holder 30 by 
making use of an annular retainer 12. This retainer 12 is 

45 equipped with bolts 12a (as shown in Fig. 4). These 
bolts 12a are inserted through the circumferential edge 
of the opening 11a, the later-described through holes 
31b of the bag holder 30, and a flanged portion 15c of 
the inflator 15, and are fastened by nuts 13. The air bag 

so 1 1 and so on are held onto the bag holder 30 by making 
use of these above-described bolts 12a and nuts 13. 
[0034] The inflator 15 is comprised of a body portion 
15a and the flanged portion 15c. The body portion 15a 
is formed into a generally circular columnar shape, and 

55 is provided at its upper portion with a gas exit 15b. The 
flanged portion 15c is provided at the outer circumfer- 
ence of the body portion 1 5a. The flanged portion 1 5c is 
provided with not-shown through holes for inserting the 
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bolts 12a of the aforementioned retainer 12 there- 
through. 

[0035] The pad 17 is made of a synthetic resin of a 
thermoplastic elastomer of an olefin or styrene group. 
The pad 17 is provided, as shown in Figs. 1 to 5, with a 
ceiling wall portion 18 and a mounting wall portion 23. 
The mounting wall portion 23 is formed into a generally 
hexagonal shape extended downwards from the outer 
circumferential edge of the ceiling wall portion 18. 
[0036] The portion of the ceiling wall portion 1 8 inside 
of the mounting wall portion 23 provides a portion cov- 
ering the air bag 1 1 . This portion is comprised of three 
door portions 20 and 21 (or 21 L and 21 R). These door 
portions 20 and 21 (or 21 L and 21 R) are opened when 
the air bag 1 1 expands. Around the door portions 20 
and 21 (or 21 L and 21 R), there is formed a thin portion 
19 to be broken. This to-be broken portion 19 is pro- 
vided for opening the door portions 20, 21 L and 21 R 
smoothly while leaving the hinged portions 20a and 
21a. When the air bag 1 1 expands, the door portion 20 
opens forward on the hinged portion 20 at its front edge. 
Further, the door portions 21 L and 21 R open to the left 
and right, respectively, on the hinged portions 21a at the 
mounting wall portion 23 (or on the sides of the later- 
described thick plate portions 25L and 25R). In the ceil- 
ing wall portion 18 outside of the mounting wall portion 
23, moreover, there are arranged pressure ribs 22 and 
reinforcing ribs (not shown). The pressure ribs 22 abut 
against the individual holding plate portions 38, upon 
which are mounted later-described horn switches 40. 
[0037] The mounting wall portion 23 is comprised, as 
shown in Figs. 2, 3 and 5, of thin plate portions 24 and 
thick plate portions 25. These thin and thick plate por- 
tions 24 and 25 are formed to be continuous. The thick 
plate portions 25 are comprised of the thick plate por- 
tion 25F arranged in the front, the thick plate portion 25L 
arranged at the Lefthand side of the back, and the thick 
plate portion 25 R arranged at the righthand side of the 
back. These individual thick plate portions 25 are pro- 
truded downwards from the thin plate portions 24. The 
individual thick plate portions 25 are provided in their 
inner side portions with retaining grooves 26 formed 
horizontally. Further provided below the retaining 
grooves 26 are mounting holes 28 which extend hori- 
zontally through the individual thick plate portions 25. In 
other words, the retaining grooves 26 are located over 
the mounting holes 28. Two mounting holes 28 are 
formed in the thick plate portion 25R and one mounting 
hole 28 is formed in each of the thick plate portions 25L 
and 25R. On the inner edge of the inner periphery of the 
individual retaining grooves 26, as shown in Figs. 2 and 
3, there are formed ridges 27. 

[0038] On the other hand, the thin plate portions 24 
are provided at their lower end faces with recesses 24a. 
Into these recesses 24a, there are inserted the later- 
described three holding plate portions 38 of the bag 
holder 30. 

[0039] This bag holder 30 is made of a sheet metal 



and is comprised of a bottom wall portion 31 and a side 
wall portion 32, as shown in Figs. 1 to 3 and Figs. 6 and 
7. The bottom wall portion 31 is formed into a generally 
hexagonal shape. The side wall portion 32 is extended 
5 vertically from the peripheral edge of the bottom wall 
portion 31. 

[0040] The bottom wall portion 31 is provided at its 
center with an insertion hole 31a which is opened in a 
circular shape. Into this insertion hole 31a, there is 

10 inserted upward the inflator body portion 15a. On the 
other hand, the bottom wall portion 31 is provided at the 
peripheral edge of the insertion hole 31a with the four 
through holes 31b. Into these through holes 31b, there 
are inserted the individual bolts 12a of the retainer 12. 

is [0041] The side wall portion 32 is comprised of an 
upper portion 33 and a lower portion 35. The upper side 
wall portion 33 is extended upward in a cylindrical 
shape from the outer peripheral edge of the bottom wall 
portion 31 so as to abut against the inner side face of 

20 the pad mounting wall portion 23. The lower side wall 
portion 35 is extended downward from the front edge of 
the bottom wall portion 31. 

[0042] At the upper side wall portion 33 corresponding 
to the individual thick plate portions 25F, 25Land 25R of 

25 the mounting wall portion 23, moreover, there are 
formed upper extensions 34 which extend upwards from 
the bottom wall portion 31 . At the upper ends of the indi- 
vidual upper extensions 34, there are formed retaining 
pawls 34a. These retaining pawls 34a are retained on 

30 the peripheral edges of the individual retaining grooves 
2a In the present embodiment, the individual retaining 
pawls 34a are formed into an inverted J-shaped section 
in which they are once bent outward from the upper end 
of the upward extensions 34 and then turned down- 

35 wards. The reason for this shape is to enable the indi- 
vidual retaining pawls 34a to be retained over the ridges 
27 by the peripheral edges of the retaining grooves 26. 
[0043] The lower side wall portion 35 is prepared by 
punching out a sheet of plate metal into the predeter- 

40 mined shape and by bending the punched metal. More- 
over, the lower side wall portion 35 is welded to the 
bottom wall portion 31 . 

[0044] Moreover, the lower side wall portion 35 and 
the lower portion of the upward extension 34 of the 

45 upper side wall portion 33 are provided with mounting 
holes 36 extending horizontally therethrough. These 
individual mounting holes 36 are made to correspond 
with the mounting holes 28 of the pad mounting wall 
portion 23. Two mounting holes 36 are formed in the 

so lower side wall portion 35. One mounting hole 36 is 
formed in each of the remaining portions. 
[0045] The upper side wall portion 33 is provided at its 
left and right edges and back edge with the holding 
plate portions 38. These holding plate portions 38 are 

55 extended upwards from the edges of the upper side wall 
portion 33 and then extended horizontally. The individ- 
ual holding plate portions 38 are provided with mounting 
holes 38a. Nuts 38b are fixed on the circumferential 



5 



••DOCID: <EP 0895904A2_I_> 



9 



EP0895 904 A2 



10 



edges of the mounting holes 38a. The horn switches 40 
are mounted on these individual holding plate portions 
38. 

[0046] Each horn switch 40 is comprised of a movable 
contact 41, a stationary contact 42, a coil spring 43, 
insulating spacers 44 and 45, and a shoulder bolt 46. 
The coil spring 43 urges the movable contact 41 away 
from the stationary contact 42. The insulating spacer 44 
holds the movable contact 41 . The insulating spacer 45 
holds the stationary contact 42. Moreover, the insulating 
spacer 45 is bayonet-jointed to a supporting portion 48a 
of the support plate 48. The shoulder bolt 46 is used for 
assembling the horn switch 40. The shoulder bolt 46 
also has the role of mounting the horn switch 40 
together with the support plate 48 on the holding plate 
portion 38. In the horn switch 40, the movable contact 
41 is in contact with the bag holder 30. This bag holder 
30 is connected with the plus terminal of the horn acti- 
vating circuit. Meanwhile, the stationary contact 42 is in 
contact with the support plate 48. This support plate 48 
is in contact with the core 2 of the steering wheel body 

I and is connected with the minus terminal of the horn 
activating circuit. 

[0047] The support plate 48 is made of a sheet metal 
and is equipped, as shown in Fig. 4, with the supporting 
portion 48a for supporting each horn switch 40. The 
individual supporting portions 48a are arranged on the 
lower faces of the two left and right edges of the air bag 
device M1 and on the lower face of the back edge. 
Moreover, the support plate 48 is constructed such that 
it connects the individual supporting portions 48a In 
addition, the support plate 48 is provided near the left 
and right supporting portions 48a with mounting holes 
48b. Into these mounting holes 48b, there are inserted 
not-shown bolts. By these bolts, the air bag device M1 is 
connected to the steering wheel body 1 at the portions 
of the left and right spoke portion cores 2b. 
[0048] Next will be described the procedure for 
assembling the air bag device M1 thus constructed. 
[0049] First, the retainer 1 2 is inserted into the air bag 

I I such that the individual bolts 12a are protruded out- 
wards from the circumferential edge of the opening 11a. 
Then, the air bag 1 1 is folded down. Next, the air bag 1 1 
is arranged over the bottom wall portion 31 of the bag 
holder 30 such that the individual bolts 12a are pro- 
truded from the through holes 31b. 

[0050] Next, the air bag 1 1 is enclosed with the pad 
17. Then, the retaining pawls 34a of the bag holder 30 
are retained on the peripheral edges of the individual 
retaining grooves 26. Moreover, the individual mounting 
holes 28 and 36 are aligned, and blind rivets 50 are 
inserted into the individual mounting holes 28 and 36 
from the outer sides of the thick plate portions 25F, 25L 
and 25R of the pad mounting wail portion 23, and are 
fastened. 

[0051] Then, the support plate 48 and the horn 
switches 40 are mounted on the individual holding plate 
portions 38 of the bag holder 30 by making use of the 



shoulder bolt 46. Thus, the air bag device M1 can be 
assembled. Here, the horn switches 40 and the support 
plate 48 may be assembled in advance with the bag 
holder 30. 

5 [0052] After this, the individual mounting holes 48b of 
the air bag device M1 are arranged at predetermined 
positions with respect to the steering wheel body 1 , and 
the bolts are fastened within the individual mounting 
holes 48b. Thus, the air bag device M1 can be mounted 

10 on the steering wheel body 1. At the same time, the 
assembly of the steering wheel W1 is completed. Here, 
this steering wheel body 1 is mounted in advance on the 
vehicle. 

[0053] After this, the inflating gas is discharged from 
is the gas exit 15b of the inflator body portion 15a so that 
the air bag 1 1 begins to expand. Then, the air bag 1 1 
breaks the portion 19 of the pad ceiling wall portion 18 
to open the door portions 20, 21 and 21 . As a result the 
air bag 1 1 bulges to a considerable extent from the pad 

20 17. 

[0054] In the air bag device M1 of the first embodi- 
ment, moreover, the retaining pawls 34a of the upper 
side wall portion 33 in the bag holder side wall portion 
32 are retained on the peripheral edges of the retaining 

25 grooves 26 of the thick plate portions 25F, 25L and 25R 
in the pad mounting wall portion 23. Moreover, the blind 
ribs 50 are inserted as the fixing means into the mount- 
ing holes 28 and 36 of the pad mounting wall portion 23 
and the back holder side wall portion 32, thereby to fas- 

30 ten the pad mounting wall portion 23 and the bag holder 
side wall portion 32. By these means, the pad 1 7 is held 
in the bag holder 30. 

[0055] In the air bag device M1 of the first embodi- 
ment, more specifically, the pad 17 is held in the bag 

35 holder 30 by using the clamping type and the rivet type 
together. As a result, the air bag device M1 of the first 
embodiment is equipped with the four blind rivets 50 as 
the fixing means in addition to the components of the 
clamping type. However, the air bag device Ml is made 

40 lighter than the clamping type because the back-up 
plate can be omitted. As compared with the rivet type, 
on the other hand, the air bag device M1 of the first 
embodiment enables the omission of the doubling plate 
and a reduction of the number of the fixing means. As a 

45 result, the air bag device M1 can be made lighter than 
the rivet type. 

[0056] Moreover, the pad 17 is held in the bag holder 
30 by retaining the peripheral edges of the retaining 
grooves 26 with the retaining pawls 34a, and by fasten- 

so ing the mounting wall portion 23 and the side wall por- 
tion 32 by the rivets 50. As a result, the holding force of 
the pad 1 7 by the bag holder 30 can be prevented from 
being reduced by suitably setting the portions to be 
retained and the portions to be fastened. In the present 

55 embodiment, the mounting holes 28 to be fastened by 
the rivets 50 are arranged just below the portions near 
the retaining grooves 26 of the pad mounting wall por- 
tion 23. Thus in the first embodiment, vertical move- 
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merits of the retaining grooves 26 are prevented as 
much as possible by the rivets 50. 
[0057] As compared with the clamping type, the first 
embodiment can additionally use the fastening of the 
rivets 50 so that no trouble arises even if there is a 5 
reduction of strength of the retaining pawls 34a to be 
retained on the peripheral edges of the retaining 
grooves 26. As a result, the embodiment enables thin- 
ner retaining pawls 34a, as well as a reduction of thick- 
ness of the upper side wall portion 33 in the back holder 10 
side wall portion 32. This enables the present embodi- 
ment to provide an enlargement of the interna) space. In 
addition, the first embodiment enables a reduction of 
the number of the rivets 50 as compared with the rivet 
type. Therefore, the first embodiment enables an is 
enlargement the internal space of the bag holder side 
wall portion 32. As a result, the present embodiment 
permits an easy folding and accommodation even the 
bulky air bag 11 easily 

[0058] Thus, the air bag device M 1 of the first embod- 20 
iment can be made to be lighter and to have a larger 
internal space without a reduction of the holding force of 
the pad 1 7 by the bag holder 30 

[0059] In the first embodiment, moreover, the upper 
side wall portion 33 having the retaining pawls 34a in 25 
the metallic bag holder side wall portion 32 is extended 
upwards from the bottom wai portion 3 1 and arranged 
on the inner side lace of the thick o*ate portions 25 in the 
pad mounting wall portion 32 The arrangment position 
of this upper side wall portion 33 is located over that of 30 
the rivets 50 acting as the fixing means. As compared 
with the rivet type, therefore, the f*st embodiment ena- 
bles as introduction of the pressure of the air bag 1 1 at 
the time of expansion more smoothly to the side of the 
ceiling wall portion 18 by the metallic bag holder upper 35 
side wall portion 33. As a result the first embodiment 
enables an improvement of the extension performances 
of the door portions 20, 21 and 2 1 of the pad ceiling wall 
portion 18. 

[0060] In the air bag device Ml of the first embodi- 40 
ment, the ridges 27, as protruded upwards, are formed 
on the inner edges of the retaining grooves 26 in the pad 
mounting wall portion 23. Moreover, the leading ends of 
the retaining pawls 34a are foimed to effect the reten- 
tions over the ridges 27 of the inner peripheries of the 45 
retaining grooves 26. As a result, the bulging of the pad 
mounting wall portion 23 of a synthetic resin over the 
bag holder side wall portion 32 can be prevented by the 
retentions of the ridges 27 01 the retaining pawls 34a, 
even if the pressure of the air bag 11 at the time of so 
expansion acts upon the pad mounting wall portion 23. 
Moreover, the acting pressure at the time of expansion 
of the air bag 1 1 can be smoothly introduced to the ceil- 
ing wall portion 18. As a result, the extension perform- 
ances of the door portions 20. 21 and 21 of the pad 55 
ceiling wall portion 18 can be further improved. 
[0061] In the first embodiment, on the other hand, the 
fixing means is exemplified by the blind rivets 50 to be 



fastened from the outer side face of the pad mounting 
wall portion 23. This fixing means provides no larger 
protrusion on the inner periphery of the bag holder side 
wall portion 32 than the fixing means employing the 
bolts and nuts. Thus, the first embodiment can provide 
a larger inner space within the bag holder side wall por- 
tion 32. As a result, the first embodiment enables the 
easy folding and accommodation even of a bulky air bag 
11. 

[0062] On the other hand, the first embodiment 
employs the blind rivets so that the air bag 1 1 can be 
prevented from being damaged even if the air bag 11 
interferes with the blind rivets. Here, each blind rivet 50 
is comprised of a cylindrical portion 50a and a rod por- 
tion 50c, as indicated by the double-dotted lines in Fig. 
2. The cylindrical portion 50a has a flanged portion 50b. 
The rod portion 50c is arranged in the cylindrical portion 
50a, and has a leading head portion 50d bulging into a 
ball shape. When the blind rivet 50 is to be used, its 
head portion 50d and cylindrical portion 50a are pro- 
truded into the side wall portion 32 through the mount- 
ing holes 36 and 28. Next, the rod portion 50c is pulled. 
Then, the cylindrical portion 50a is so elastically 
deformed as to bulge at the circumferential edge of the 
mounting hole 36a. On the other hand, the rod portion 
50c is cut off at the portion that is protruded from the 
flanged portion 50b. As a result, the mounting wall por- 
tion 23 and the side wall portion 32 are fastened by the 
flanged portion 50b and the bulging cylindrical portion 
50a. Here, bolts and nuts may naturally be employed as 
the fixing means if no consideration is made in regards 
to the aforementioned actions and effects. 
[0063] Here will be described an air bag device M2 
according to a second embodiment. This air bag device 
M2 is arranged over the central boss portion B in a 
steering wheel W2. 

[0064] This steering wheel W2 is equipped with the 
four spoke portions S. What is different from the first 
embodiment is the shapes of a pad 57, a bag holder 70 
and support plates 88. The remaining members are 
substantially similar to those of the first embodiment, 
excepting that the steering wheel body 1 is equipped 
with the four spoke portions S. Therefore, the descrip- 
tion of the identical members will be omitted by desig- 
nating these with identical the common reference 
numerals. 

[0065] The pad 57 is made, as in the first embodiment, 
of a synthetic resin of a thermoplastic elastomer of an 
olefin or styrene group. The pad 57 is provided, as 
shown in Figs. 8 to 12, with a ceiling wall portion 58 and 
a mounting wall portion 63. The mounting wall portion 
63 is formed into a generally square cylindrical shape 
extended downwards from the outer circumferential 
edge of the ceiling wall portion 58. 
[0066] The portion of the ceiling wall portion 58 inside 
of the mounting wall portion 63 provides a portion cov- 
ering the air bag 1 1 . This inside portion is provided with 
two door portions 60 and 61 , to be opened when the air 
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bag 11 expands. The door portions 60 and 61 are 
enclosed by a thin portion 59 to be broken, which has a 
generally H-shaped top plan shape. When the air bag 
1 1 expands, the door portion 60 is opened forward on a 
hinged portion at its front edge side. Conversely, the 
door portion 61 is opened backwards on a hinged por- 
tion 61a at its back edge side. In the ceiling wall portion 
58 outside of the mounting wall portion 63, moreover, 
there are arranged pressure ribs 62 and reinforcing ribs 
(although not shown). The pressure ribs 62 are formed 
into a cylindrical shape to abut against the later- 
described individual holding plate portions 78 which 
have the horn switches 40 mounted thereon. 
[0067] The mounting wall portion 63 is comprised, as 
shown in Figs. 9, 10 and 12, of thin plate portions 64 
and thick plate portions 65. These thick plate portions 
65 are comprised of thick plate portions 65F, 65B, 65L 
and 65 R, which are arranged at the front and back and 
at the lefthand and righthand, respectively. The thick 
plate portions 65F, 65B, 65L and 65R are provided in 
their inner side faces with retaining grooves 66, which 
are formed in the horizontal direction. The thick plate 
portions 65F, 65B, 65L and 65R are further provided 
below the retaining grooves 66 with mounting holes 68 
which extend therethrough in the horizontal directions. 
The thin plate portions 64 are formed to connect the left 
and right thick plate portions 65L and 65R and the front 
thick plate portion 65F. The individual mounting holes 
68 in the outer side faces of the mounting wall portions 
63 are provided at their circumferential edges with 
recesses which can arrange the flanged portions 50b of 
the blind rivets 50. On the other hand, two mounting 
holes 68 are individually formed in the front and back 
thick plate portions 65F and 65B. One mounting hole 68 
is individually formed in the left and right thick plate por- 
tions 65L and 65R. Moreover, ridges 67 are formed on 
the inner edges of the inner peripheral faces of the indi- 
vidual retaining grooves 66, as shown in Figs. 9 and 10. 
[0068] This bag holder 70 is made of a sheet metal, 
and is comprised of a bottom wall portion 71 of a gener- 
ally square plate shape and a side wall portion 72, as 
shown in Figs. 9 to 11 and Figs. 13 and 14. The side 
wall portion 72 is extended vertically from the peripheral 
edge of the bottom wall portion 71 . 
[0069] The bottom wall portion 71 is provided at its 
center with an insertion hole 71a which is opened in a 
circular shape. Into this insertion hole 71a, there is 
inserted upwards the inflator body portion 15a. On the 
other hand, the bottom wall portion 71 is provided at the 
peripheral edge of the insertion hole 71a with four 
through holes 71b into which the individual bolts 12a of 
the retainer 12 can be inserted. 
[0070] The side wall portion 72 is constructed to have 
a U-shaped portion 73. This U-shaped portion 73 is 
shaped by bending it downwards from the outer periph- 
eral edge of the bottom wall portion 71 , and by extend- 
ing it upwards to abut against the inner side face of the 
pad mounting wall portion 63. This U-shaped portion 73 



is comprised of an inner side wall portion 73a and an 
outer side wall portion 73b. The inner side wall portions 
73a are extended obliquely downwards from the outer 
peripheral edge of the bottom wall portion 71 to the out- 

s side. The outer side wall portion 73b is extended 
upwards in to a generally square cylinder at its outside. 
Between the inner side wall portions 73a and the outer 
side wall portions 73b, there are arranged bottom por- 
tions 73c, 73d, 73e, 73f and 73g. Of these bottom por- 

10 tions, the two bottom portions 73e at the front, the 
bottom portions 73f at the lefthand and righthand sides, 
and the bottom portion 73g at the back are located at 
the lowermost positions and in parallel with the bottom 
wall portion 71. Moreover, the front bottom portion 73c 

is and the left and right bottom portions 73d are arranged 
in parallel with the bottom wall portion 71, and set at a 
middle level between the bottom wall portion 71 and the 
bottom portions 73e, 73f and 73g. A portion, as desig- 
nated by reference numeral 73h, is a connecting portion 

20 which is obliquely extended. 

[0071] Within the portions, as corresponding to the 
individual thick plate portions 65F, 65B, 65L and 65R of 
the pad mounting wall portion 63 of the outer side wall 
portion 73b above the bottom wall portion 71, there are 

25 formed retaining pawls 74. These retaining pawls 74 
can be retained on the peripheral edges of the retaining 
grooves 66 over the ridges 67. On the other hand, the 
outer wall portion 73b is provided under the retaining 
pawls 74 with mounting holes 76 which are extended 

30 therethrough in the horizontal directions so as to corre- 
spond to the mounting holes 68 of the pad mounting 
wall portion 63. At the edges near the four corners of the 
outer wall portion 73b, moreover, there are formed the 
holding plate portions 78 which are extended upwards 

35 and then horizontally. The holding plate portion 78 at the 
front side extends in a step-like shape. The individual 
holding plate portions 78 are provided with mounting 
holes 78a, which fix nuts 78b on their circumferential 
edges. Into these mounting holes 78a, there are 

40 inserted the shoulder bolts 46 for mounting the horn 
switches 40. 

[0072] In the second embodiment, moreover, the inner 
side wall portions 73a of the bag holder 70 are provided 
with through holes 75 on the extensions of the mounting 

45 holes 76. The through holes 75 prevent any interference 
between the inner side wall portion 73a and the rivets 
50. Two through holes 75A, as individually formed in the 
front and back inner side wall portions 73a, are opened 
in a circular shape. Through holes 75B, as formed in the 

so left and right- inner side wall portions 73a, are opened in 
a shape extended not only in the inner side wall portions 
73a, but also to the bottom portion 73d. 
[0073] The procedure for assembling this air bag 
device M2 is made to be identical to that of the air bag 

55 device M1. Specifically, first, the retainer 12 is inserted 
into the air bag 11, and this air bag 11 is folded. Next, 
this folded air bag 1 1 is arranged on the bottom wall por- 
tion 71 of the bag holder 70 such that the individual bolts 
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12a are protruded from the through holes 71b. Then, 
the air bag 1 1 is covered with the pad 57, and the retain- 
ing pawls 74 of the bag holder 70 are retained on the 
peripheral edges of the individual retaining grooves 66. 
Moreover, the mounting holes 68 and 76 are aligned, 
and the blind rivets 50 are inserted from the outside of 
the thick plate portions 65F, 65B, 65L and 65R of the 
pad mounting wall portion 63 into the individual mount- 
ing holes 68 and 76, and are then fastened. Moreover, 
not only the support plates 88 but also the horn 
switches 40 are mounted on the individual holding plate 
portions 78 of the bag holder 70 by making use of the 
shoulder bolts 46. As a result, the air bag device M2 can 
thus be assembled. 

[0074] Here, the horn switches 40 and the support 
plates 88 may be assembled in advance with the bag 
holder 70. Here, the support plates 88 of the embodi- 
ment are provided at the two left and right portions of 
the air bag device M2. Moreover, the front and back 
ends of the support plates 88 act as portions 88a for 
supporting the horn switches 40. On the other hand, the 
support plates 88 are provided at their intermediate por- 
tions with mounting holes 88b, through which the sup- 
port plates 88 are mounted on the steering wheel body 

I by means of bolts. 

[0075] The air bag device M2 of the second embodi- 
ment can achieve actions and effects similar to those of 
the first embodiment. 

[0076] Moreover, the side wall portion 72 of the bag 
holder 70 is provided with a portion having a U-shaped 
section which is extended downwards from the outer 
peripheral edge of the bottom wall portion 71, and then 
upwards. The outer side wall portion 73b of the Li- 
shaped portion 73 is provided with the mounting holes 
76 below the bottom wall portion 71. The rivets 50 are 
arranged below the bag holder bottom wall portion 71 
for holding the air bag on its upper face side. Moreover, 
the rivets 50 are arranged in the grooved U-shaped por- 
tion 73. This arrangement can prevent the folded air bag 

I I from being nipped by the rivets 50 when the rivets 50 
are fastened. 

[0077] In the second embodiment, moreover, the inner 
side wall portions 73a of the U-shaped portion 73 are 
provided with the through holes 75, which are formed on 
the extensions of the mounting holes 76 for preventing 
any interference with the heads 50d (as indicated by the 
double-dotted lines in Fig. 9) of the rivets 50. This ena- 
bles a further reduction of the width Y of the groove- 
shaped U-shaped portion 73. As a result, the folded air 
bag 1 1 can be made such that it is difficult for it to enter 
the U-shaped portion 73, so that the air bag 1 1 can be 
further prevented from being nipped by the rivets 50 that 
are being fastened. 

[0078] An air bag device comprises a pad made of a 
synthetic resin and a bag holder made of a metal. The 
pad includes a ceiling wall portion covering an air bag 
and that is adapted to be broken, when the air bag 
expands, to extend door portions, and a mounting wall 



portion extended downwards from the outer peripheral 
edge of the ceiling wall portion. The bag holder includes 
a bottom wall portion for holding the air bag, and side 
wall portions extended vertically from the outer periph- 

5 eral edge of the bottom wall portion for holding the pad. 
The mounting wall portion includes mounting holes 
extended horizontally therethrough, and retaining 
grooves arranged horizontally in the inner side faces 
above the mounting holes. The side wall portions 

10 include mounting holes extended therethrough to corre- 
spond to the mounting holes of the mounting wall por- 
tion, and retaining pawls arranged on the portions 
extended upwards from the bottom wall portion, and 
capable of being retained on the peripheral edges of the 

is retaining grooves. The pad is held in the bag holder by 
retaining the retaining pawls on the peripheral edges of 
the retaining grooves, and by inserting fixing means into 
the mounting holes of the mounting wall portion and the 
side wall portion to fasten the mounting wall portion and 

20 the side wall portion. The air bag device thus con- 
structed can retain a light weight and an increase in its 
internal space without a reduction in the holding force of 
the pad by the bag holder. 

25 Claims 

1 . An air bag device comprising: 

a pad made of a synthetic resin and including: 

30 a ceiling wall portion covering a folded air bag 

and adapted to be broken, when said air bag 
expands, for extending a door portion; and a 
mounting wall portion extended downwards 
from the outer peripheral edge of said ceiling 

35 wall portion; and 

a bag holder made of a metal and including: a 
bottom wall portion arranged under said ceiling 
wall portion to confront said ceiling wall portion, 
and for holding said air bag on its upper face 

40 side; and a side wall portion extended vertically 

from the outer peripheral edge of said bottom 
wall portion and arranged in said mounting wall 
portion for holding said pad, characterized: 
in that said mounting wall portion includes: 

45 mounting holes extended horizontally there- 

through; and retaining grooves arranged hori- 
zontally in the inner side faces above said 
mounting holes; 

in that said side wall portion includes: mounting 
so holes extended through to correspond to the 

mounting holes of said mounting wall portion; 
and retaining pawls arranged at the portions 
extended upwards from said bottom wall por- 
tion and capable of being retained on the 
55 peripheral edges of said retaining grooves; and 

in that said pad is held in said bag holder by 
retaining said retaining pawls on the peripheral 
edges of said retaining grooves, and by insert- 
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ing fixing means into the mounting holes of said 
mounting wall portion and said side wall portion 
to fasten said mounting wall portion and said 
side wall portion. 

5 

2. An air bag device as set forth in claim 1 , character- 
ized: 

in that the inner edges of said retaining grooves 
have ridges protruded upwards; and 10 
in that the leading ends of said retaining pawls 
are retained over said ridges on the inner 
peripheral faces of said retaining grooves. 

3. An air bag device as set forth in claim 1 or 2, char- 15 
acterized: 

in that the side wall portions of said bag holder 
are provided with portions having a U-shaped 
section extended downwards from the outer 20 
peripheral edges of said bottom wall portion 
and then upwards, such that said mounting 
holes are formed in the outer side wall portions 
of said U-shaped portions below said bottom 
wall portion. 25 

4. An air bag device as set forth in claim 3. character- 
ized: 

in that the inner s*de wan portions of said U- 30 
shaped portions are provided on the exten- 
sions of said mounting holes with through holes 
for preventing interference with said fixing 
means. 

35 

5. An air bag device as set forth in any of the claims 1 
to 4, characterized: 

in that said fixing means includes blind rivets to 
be fastened from the outer stde face of said pad 40 
mounting wall portion 
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(54) Air bag device 

(57) An air bag device (M1) comprises a pad (17) 
made of a synthetic resin and a bag holder (30) made of 
a metal. The pad (1 7) includes a ceiling wall portion (1 8) 
covering an air bag (11) and that is adapted to be bro- 
ken, when the air bag (11) expands, to extend door por- 
tions, and a mounting wall portion (23) extended 
downwards from the outer peripheral edge of the ceiling 
wall portion (18). The bag holder (30) includes a bottom 
wall portion (31) for holding the air bag (11), and side 
wall portions (32) extended vertically from the outer 
peripheral edge of the bottom wall portion (31 ) for hold- 
ing the pad (17). The mounting wall portion (23) 
includes mounting holes (28) extended horizontally 
therethrough, and retaining grooves (26) arranged hori- 
zontally in the inner side faces above the mounting 
holes (28). The side wall portions (32) include mounting 
holes (36) extended therethrough to correspond to the 
mounting holes (28) of the mounting wall portion, and 
retaining pawls (34a) arranged on the portions (34) 
extended upwards from the bottom wall portion (31), 
and capable of being retained on the peripheral edges 
of the retaining grooves (26). The pad (1 7) is held in the 
bag holder by retaining the retaining pawls (34a) on the 
peripheral edges of the retaining grooves (26), and by 
inserting fixing means (50) into the mounting holes 
(28,36) of the mounting wall portion (23) and the side 
wall portion (32) to fasten the mounting wall portion and 
the side wall portion. The air bag device thus con- 
structed can retain a light weight and an increase in its 



internal space without a reduction in the holding force of 
the pad by the bag holder. 
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